Abstract -Melatonin seems to be an almost ubiquitous substance, which has been detected not only in metazoans, but also in all major non-metazoan taxa investigated, including bacteria 
INTRODUCTION
Since the first demonstration of melatonin (= MLT) outside of the metazoa [32, 33] [29, 30] . In various invertebrate animals, melatonins even exhibit diurnal peaks (summarized in [15, 41] The only higher plant in which rhythmicity of melatonin has been thoroughly investigated is the dicot Chenopodium rubrum, a well-known short-day plant appearing to be particularly suitable for studying the possibility of a role in photoperiodism. Again, the indoleamine exhibited a high-amplitude rhythm with a nocturnal peak [23] . Other [31, 33] . This seems to be particularly difficult in material from some eucaryotic photoautotrophs, even under strict occlusion from light. On the contrary, quantitative extraction is easily possible in a heterotroph such as yeast [36] and also in Erythrobacter longus [37] , an aerobic photosynthetic bacterium which is not fully photoautotroph. Since [31, 33] , and in the angiosperm Chenopodium rubrum [23] . [38, 39] ). Moreover, the effects can be conditional, as in Gonyaulax polyedra, in which the encystment response occurs only at a lower temperature [2, 13, 14] ; such a treatment leads to enormous accumulations of melatonin anyway (transiently more than 1 mM) and finally to high concentrations of 5-methoxytryptamine (= 5MT) [ 12, 15] .
Since 5MT is much more efficient as a regulator of various functions, for example as an inducer of asexual cysts, as a stimulator of bioluminescence and cytoplasmic acidification [2, 3, 13, 14, 17] , the question remains as to whether all the other actions are not also due to 5MT. Recent findings in Crypthecodinium cohnii [38, 39] , showing increases in calcium influx and in the formation of inositol phosphates, are affected by the problem that, apart from the extremely high concentrations required, the dose-responses to melatonin and 5MT are relatively similar, despite the strong difference in cyst-inducing efficiency. [24] . There is, however, a promising finding in the brown alga Pterygophora, in which melatonin induced the formation of a new blade, as otherwise found during the annual cycle [42] , which is a possible hint for melatonin-controlled seasonality.
OCCURRENCE OF AND RESPONSES TO 5-METHOXYTRYPTAMINE
In the majority of the investigations, methoxyindoles other than melatonin were not determined. However, when chromatographic techniques were applied, it turned out that most non-metazoans tested also contain high amounts of 5MT and of 5-methoxytryptophol (= 5ML) (cf. 5MT was also shown to be required for the expression of the circadian glow peak in Gonyaulax polyedra [ 19] . The conversion of melatonin to 5MT, due to the observed induction of a melatonin-deacetylating aryl acylamidase, is suggested to be the crucial step in the encystment response of this species [12, 15, 17, 18] . Since no high-affmity binding sites for melatonin were detected in Gonyaulax (Masson-P6vet M., Balzer I., unpubl. data), signalling may involve 5MT formation; this metabolite has strong effects on proton transfer from an acidic vacuole system, and the effects on encystment as well as on bioluminescence can be mimicked by protonophores [13, 15, 17] . Moreover, inhibitors of monoamine oxidase, which cause the accumulation of 5MT to cyst-inducing concentrations [12, 15] , also elicited the two responses [13] [14] [15] 17] . Therefore, the question is how findings on rises in 5MT, signalled by proton transfer and effects on calcium and inositol phosphates, as found in Crypthecodinium [38, 39] , can be matched; that is, in which temporal and functional sequence such events will interact.
